Abstract. We formulate and prove a topological Paley-Wiener theorem for the normalized spherical Laplace transform de ned on the rank 1 causal symmetric spaces M = SO o (1; n)=SO o (1; n ? 1), for n 2.
Introduction
The spherical Laplace transform on causal symmetric spaces was introduced in FH O, x8] as a generalization of the spherical Fourier transform on Riemannian symmetric spaces de ned by Helgason, see H1, Chapter 4] . Both transforms can be expressed in terms of (integrating against) spherical functions. It was furthermore shown in O1, x5] that the spherical functions on the Riemannian dual of a causal symmetric space can be written as an expansion in spherical functions on the causal symmetric space. The inversion formula for the spherical Laplace transform easily follows, see O1, x6] .
One of the most important results on the spherical Fourier transform is the (topological) Paley-Wiener theorem, see H1, Chapter4, x7] and H2, Chapter3, x5] for details, generalizing the classical Paley-Wiener theorem on Euclidean spaces. In this paper we now generalize these results to the normalized spherical Laplace transform on causal symmetric spaces M of rank 1, thereby partially solving an open problem posed by the second author in O2, x5].
The paper is divided into two sections: in the rst section we recall some results on the spherical Fourier transform on the Riemannian dual M d of M, in the second we consider the spherical Laplace transform de ned on M. We de ne the PaleyWiener space, the supposed image space of spherical Laplace transform, according to the growth-and symmetry conditions satis ed by the spherical functions on M.
The Paley-Wiener theorem for the normalized spherical Laplace transform follows by using Cauchy's theorem to change the path of integration in the inversion formula and from the Paley-Wiener theorem for the spherical Fourier transform on M d .
We have tried to keep notations and proofs to a minimum in order to make the presentation as clear as possible, we refer to FH O], H O], O1] and O2] for more details on spherical functions and the spherical Laplace transform de ned on causal symmetric spaces. The spherical Laplace transform in the rank 1 case can be considered as a Laplace-Jacobi transform, see M] for a detailed analysis of the latter transform, but we note that the Paley-Wiener theorem is new even in the rank one case.
The rst author is supported by a postdoc fellowship from the European Commission within the European TMR Network "Harmonic Analysis" 1998 -2001 We choose the unique positive root 2 a as: (X t ) = t. Let a + = fX t 2 ajt > 0g. We identify the complex dual a C of a with C via the map C 3 z 7 ! z 2 a C . Let n = g and n = g ? denote the positive and negative root space respectively. Let The spherical Fourier transform F on M d is de ned as: Theorem 5 (The Inversion Formula). Let f 2 C 1 c (A + ). Then:
for all a 2 A + .
All the above suggests the following de nition of the Paley-Wiener space, the supposed image space of the normalized spherical Laplace transform:
De nition 6. Let R > r > 0. We de ne the Paley-Wiener space PW r;R (C ) as the space of meromorphic functions g on C , with at most poles for 2 N, such that: 
